Introduction.
Hematological evidences that most of "healthy" mothers secret ing human milk negative to Arakawa's reaction are in a state of avitaminosis B* have been forwarded in a number of papers from our Laboratory.
The prolongation of the short-timed peroxidase reaction of blood leucocytes was reported by Chiba and Abe1), Chiba2), Suzuki3) 4), Suzuki and Shiraishi5) , and by myself6); the platelet count by Ki mura7) 8); the reticulocyte count by Shiraishi9)10); neutrophiles with pathological granules by Shin do11). Moreover, Kokubo (71st Report of the Peroxidase Reaction and 27th Hematological Paper)12)13) noticed from the general blood picture the difference between normal women and normal lactating mothers, and that of lactating mothers with Arakawa-positive and -negative milk. His conclusions are: The white cell picture of normal lactating women shows a slight nuclear shift to the left, and apparently healthy lactating women who are on the verge or already in a state of B-avitaminosis show leucocytosis resulting from neutrophiles as well as from lymphocytosis.
Kokubo, however, did not study the azurophil granules in lymphocytes in his cases.
In the present paper I desire to report the difference of azurophil granules of lymphocytes in apparently healthy lactating women be tween Arakawa-positive and -negative cases.
Method of Experiment.
Materials. Apparently healthy lactating mothers of sick ba
bies who visited our Pediatric Department of the Tohoku Imperial Hospital.
2. Blood taking. Blood was taken from ear lobes of apparently healthy lactating women when they were in a fasting state.
3. Blood examination. White cells were examined by use of Turk's solution. Blood films were made as thin as possible, lest red cells should be piled up. After these were air-dried they were fixed with methyl alcohol for five minutes and then stained with the Giem sa stain (Giemsa 3 gtt: Aq. dest. 1 c.c.) for 2hours and washed thoroughly with running water.
Furukawa's14) classification of lymphocytes was adopted. a. Large lymphocytes are larger than neutrophiles. b. Middle-sized lymphocytes are smaller than neutrophiles and larger than red cells. c. Small lymphocytes , are equal to the size of red cells or smaller than them.
After Tables 2 and 3) . At first, 30 cases (mostly female) of healthy persons were investi gated excluding such-a case as showed a wide variation beyond the physiologic fluctuation in blood picture. As will be seen from Table 2 , if the normal leucocyte count is assumed to , lie between 5,000-7,000, then one will at once notice that all the cases show a normal count.
Lymphocytes with azurophil granules was 26.3% on an average, i.e., they were 21-25% in 12 cases, 26-30% in 15 cases and over 31% in 3 cases. Absolute count of lymphocytes with azurophil granules was 564 on an average and 900-200 cells per cmm. can be assumed as normal limits.
II. Cases of lactating women (Cf. Table 4 , 5 and 6). All the 201 cases were divided into three groups according to the intensity of Arakawa's reaction. In my investigation there were 68 cases of the normally or strongly Arakawa-positive group, 100 cases of the weakly positive group, and 33 cases of the completely or almost completely negative group. 1. White blood cells (Cf. Table 7 ).
As will be seen from Table 7 , about half of all the cases of each group showed a leucocytosis, and the reaction of the group was the weaker, the severer the grade of leucocytosis was. . Tables 8, 9 , 10, 11 and 12). As has been shown in Table 8 , 81% (55 cases) of all the 68 cases belonging to the Arakawa-positive group showed a lymphocytosis, 83% (83 cases) of all the 100 cases belonging to the weakly Arakawa positive group and 88% (29 cases) of all the 33 cases belonging to the Arakawa-negative group showed a remarkable increase of lymphocyte count. If one glances at Table 8 , then one will at once notice that the grade of lymphocytosis is the severer, the weaker the reaction of the group is. It is to be noted here that there are cases corresponding to 3% below the count 1,300 (the lowest value of normal lymphocyte count) in each group. The Arakawa-positive group was tabulated in Table 4 , the weak ly Arakawa-positive group in Table 5 and the Arakawa-negative group  in Table 6 . In Table 3 , the percentage of azurophil granules of lym phocytes was tabulated according to different Arakawa's reaction, and moreover, in Table 10 , lymphocytes with azurophil granules were divided into 5groups according to different counts.
a. Distribution of lymphocytes with azurophil granules in lactat ing women with different Arakawa's reaction (Cf. Table 3 ). As to total percentage of lymphocytes with azurophil granules, it was 30.5% in the Arakawa-positive group, a percentage higher than in the group of healthy persons, 19% in the weakly Arakawa-positive group and 14.6% in the Arakawa-negative group respectively. As Arakawa's reaction became weaker, lymphocytes with azurophil granules decreased remarkably, so that the percentage (14.6%) in the Arakawa-negative group was just half as large as that (30.5%) in the Arakawa-positive group. b. Distribution of lactating women with different Arakawa's reaction according to the percentage of lymphocytes with azurophil granules (Cf. Table 9 ).
Note the figures printed in Gothic in Table 9 .
One will notice that lymphocytes with azurophil granules became smaller in percentage as Arakawa's reaction became weaker, and in the Arakawa-positive cases those with the higher percentage (the column: Over 31%, in Table 9 ) showed a higher figure than in the case of healthy persons. Lymphocytes with azurophil granules of the per centage 21-25% (Cf. the column: 21-25% in Table 9 ) were not seen in the former cases, while they were seen in 12 cases (40%) of all the cases in the latter ones. c. Distribution of cases of each group according to different lym phocyte counts with azurophil granules (Cf. Table 10 ).
In my own investigation, absolute count of lymphocytes with azurophil granules was 300-600 in the majority of cases of each of the weakly Arakawa-positive and the completely Arakawa-negative group, and in 30% (the highest percentage) in the normally or strongly Ara kawa-positive group. I found the case with an increase over 600 in absolute count as Arakawa's reaction became stronger. In the Ara kawa-positive cases, there were 15 cases (22%) with an increase over 1,000 in absolute count, and 1 case (1%) in the weakly Arakawa-positive group. However, in the Arakawa-negative group, there was not a single case even with a larger count than 600 in absolute number, while in this group there were 8 cases (24%) with a count below 300 in absolute number.
d. The ratio of lymphocytes with azurophil granules to the ones without them (Cf. Table 11 ).
As to large lymphocytes, the ratio was the largest in the normally or strongly Arakawa-positive group among the three groups, while in the weakly Arakawa-positive and -negative groups the ratio was equal. Of middle-sized and small lymphocytes, the ratio decreased gradually according as Arakawa's reaction became weaker. It is needless to say that in all the groups the ratio was the largest in the case of large suffering from B-avitaminosis, and that, on the other hand, "healthy" mothers with Arakawa-negative milk are generally on the verge or al ready in a state of B-avitaminosis. In this comment, I wish to empha size two points: 1. The percentage of lymphocytes with azurophil granules in cases of healthy persons, and 2, the relation between those of lactating women and their Arakawa's reaction. A survey in the results of many authors shows us that lymphocy tes with azurophil granules are always seen in healthy persons, though the number is not large. The normal count of lymphocytes with azu rophil granules is different according to authors.
Michaelis and Wolff21) reported that lymphocytes with azuro phil granules were present in one third of all lymphocytes by use of Romanowski-Ziemann-Nocht's method. Arneth and Stahl22) stated that they were scanty and of 10%. Kato23) and Kamiya24) re ported a higher percentage: 32.5%* and 26.8 respectively. Accord ing to Nakanishi25), they were averagely of 27.4% in men and of 25.6% in women. Naegeli26) stated that they were present in one third of all lymphocytes at the highest, though they were usually scan ty. As to the ratio of lymphocytes without and with azurophil granu les, Tatara27) reported the ratio to be 5:1 and Arakawa28) to be from 14.1 to 14.9 on an average in healthy persons.
I shall not go into details here, though there are a number of studies and opinions concerning the origin of azurophil granules. I shall pick up only a few representative theories.
Pappenheim29) started that azruophil granules were the rem nants of nuclei taken in protoplasma of cells, while Hertz30) formed an opinion that the dye adhered to the protoplasma accidentally when lymphocytes were stained. Michaelis and Wolff21) were of opinion that azurophil granules were degenerative ones. Arneth and Stahl31) maintained that they were related to condi tions of the function of lymphocytes, and that the occurrence of those meant an increase of the function of the cells. Nakanishi25) was also of the same opinion. Furukawa14) described that azurophil granules. indicated a sym bol of regenerative change of lymphocytes, that they appeared in a higher percentage in large lymphocytes and that they decreased con siderably as the size of cells became smaller, adding that there were only a few small lymphocytes with azurophil granules. It is significant, to note that lymphocytes with azurophil granules were of 15.5%* in adult cases of beriberi according to his result.
From these opinions above mentioned, it may be assumed that a decrease of azurophil granules below the normal limits shows that the organism is in a pathological or abnormal state. It is interesting to me that lymphocytes with azurophil granules show a marked decrease according to the weakness of Arakawa's reaction.
In my investigation, lymphocytes with azurophil granules were 26.3% in healthy persons. This is very similiar to Nakanishi's25) and Kamiya's24) results. It is very characteristic that a higher percent age of those (30.5%) was seen in normal lactating women with Arakawa-positive milk in contrast to healthy persons, which fact will show that there is a certain difference between healty non-lactating women and healthy lactating women concerning azurophil granules as well as lymphocyte count. Besides, in the weakly Arakawa-positive group, lymphocytes with azurophil granules were 19%, and 14.6% in the Arakawa-negative group. From the above related fact, it can be said that lactating women secreting milk negative to Arakawa's reaction or even weakly positive to Arakawa's reaction are in an abnormal state from the stand-point of azurophil granules, which is probably a sign of B-avitaminosis. Finally, it must be noted especially that the percentage of lymphocytes with azurophil granules in lactating wo men belonging to Arakawa-negative group was almost the same, as shown by Fnrukawa14) in adult cases of beriberi.
It is not difficult to presume that the percentage of azurophil gra nules will thus change through an administration of vitamin B. I shall be able to report on this problem in the near future.
Summary. 1. Lymphocytes with azurophil granules were 26.3% on an aver age in the cases of healthy persons.
* Calculated by myself .
2. Based on the result of investigation in 201 "healthy" lactating women, lymphocytes with azurophil granules were 30.5% 19% and 14.6% on an average in the Arakawa-positive, the weakly Arakawa positive and the Arakawa-negative group respectively. 3. Lymphocytes, with azurophil granules showed a higher count in the Arakawa-positive group than in healthy non-lactating women.
4. Lymphocytes with azurophil granules were seen in ever small er percentages according to the weakness of Arakawa's reaction: The completely Arakawa-negative women showed even a smaller per centage of the lymphocytes with azurophil granules than the weakly Arakawa-positive women. 5. Cases in which lymphocytes with azurophil granules showed an absolute count over 600 were 69%. of all the cases belonging to the Arakawa-positive group, were 25% of all the cases belonging to the weakly Arakawa-positive group, and 0% in the Arakawa-negative group.
6. As to the occurrence of azurophil granules in different-sized lymphocytes; large lymphocytes were the highest in percentage and middle-sized.lymphocytes the next highest. There were only a few or almost no small lymphocytes with azurophil granules.
Conclusions.
Lymphocytes with azurophil granules in lactating women with milk positive to Arakawa's reaction showed a higher percentage than in healthy non-lactating women. They decreased remarkably accord ing to the weakness of Arakawa's reaction of lactating mothers. So lactating women secreting milk negative to Arakawa's reaction were, from the view point of azurophil granules, in a pathological state probably due to B-avitaminosis.
